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MAKING LO GARITHMS. 


This RULE, by One ae Locakir Rus, 
conſtructs the LocaRITHus to all Numbers, 
from 1 to I00000000000000000000. 


To TWENTY Places of Figures in each Lo GARIT HM. 


AND ALS 


Numbers are 1 from the Lee ARTE Ms, to the ſame 
Length of TWENTY Places. 


After a moſt conciſe and eaſy Manner. 


WITH 
T heir Application to the Involution of Powzss, Extrading or 


Roors, &c. to the Extent of TWIN TY Figures. 1 


In FIVE PROBLEMS. 


By ROBERT FLOWER „ 
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NOWING you to be a Gentleman of 
32 Abitity to judge of the Merit of a 
 Performitice | calculated to uf 

Science; to which End lg occurs to 
me as more conducive, than an eaſy and 
expeditious Rule for din it ding Logarithms to 
Numbers, and Numbers to Logarithms 


given; I perſuade myſelf, invited by that 
generous and publick-ſpirited Sentiment 


which you have always manifeſted ; that 
you, will permit this New Work, 160 4 
for the above Purpoſes, to make it's firſt © 
Appearance under your Protection. 
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The. Metho d down ; is; plain, 
eaſy and conciſe, founded in Numbers; 


* 3 3 1 


without the Hyperbola or any other mathe- 
matical DeduCtion : On the contrary, I have 
ſhewn how to deduce an Hyperb 
garithm from this Rule. 
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"HE Conſtruction of Logarithms having been 
1 hitherto accounted a Work of | conſiderable 
Labour, as well as Difficulty, and as the Uſe of theſe 
| Artificial Numbers in the Mathematicks is acknow- | 
ledged, there have been many Ways invented to fa- 
cilitate the Operation, in order to make Logarithms 
to more Places of Figures, and to larger Numbers 
than are found 3 in | the Tables," or can 7 be: ue _ 


15 7 4 7 


them. 8 : 


The ſolleving! Method is Kajipeled! to * the ſhorteſt 
and eaſieſt known at preſent, for finding Logarithms 
from Numbers and Numbers from Logarithms to 
Twenty Places of Figures: by an Inſtrument or 


Rorz, calculated for that Purpoſe, called the Ravix, 
* | 


it's Logacithm 1. The next lower Diviſion (0) the 
che Nine Digits in Units Place, with their Logarithms. 


rithms; VIZ. the Reſolvend Nun TO. Mi Le #4 


garithm is given, and Ninety-nine Claſlical Roots of 


Number 10. whoſe Logarithms (except the Loga- 
rithm of r.) are conſtrued to Twenty-one Places 


in Detimals,” having on. for the common Index, as 


Numbers between 1. md 10. 
This Inſtrument I explain as follows; viz. The 


uppermoſt. Diviſion contains the Number 10. and 


The next lower Piviſion (1) exhibits the Nine Digits | 


in the Finſt Place of Decimals, with their Loga- : 
rithms. The Diviſion (2) ſhews the Nine, Digits in 


the Second. Place of Decimals, with their Logarithms: 
and ſo on to the Tenth; with all which Claſſes of ., 
the Nine Digits, the Large Figure 1 ſtanding alone 


an the Firſt Column is underſtood to be connected: 


80 that the Numbers expreſſed at large except Units 
Place) are, viz. Fin Claſs, 1.9 1.8 1.7 1.6 1. 5 I 4 
1. 3 1.2 11 — Second Claſs, 1. og 1.8 1. 07. 1.06 


15 as e Claſs, 1. oog 1. 008 1. % 
1. 006 


FE U NMT AA MN . .. 


1. 006 &c.—— Forrth Claſs, r. Oo +008 f. oo 
10006 «ce. down to the Fenth Claſs, numbered o. 
I. 2. 3. 4. 5. 6. 7. 8. 9. 10. in the Second Column 
on the Rurlz, which Figures -thew reſpectively the 
decimal Place, which each Claſs: of the Nine Pigits 
ſtands in: Alfo the Head: of each Logarithm in the 
Fourth Column, and it's Number in the Third Co- 
lumn, are always in the ſame Place of Decimals, 
In the following Work I have introduced a New 
Way of Approximation, in making Logarithms, by 
the Cube Root, that is, by multiplying and divid- 
ing continually with Cube Roots of 10. which Roots 
being all: Compound Numbers; / therefore, the Multi- 
plications and Divifiotis en more operoſe, the 
further ſuch Roots are extracted. Now Square Roots, 
Cube · Square Roots, or even Sunſolid Roots of IO, 
will alſo effect the fame ching ana ia the en 
pound manner. Tris» 4 
But Multiplication 1 a Claſlic Root of 10. is a 
ways done in One Line of Figures, though it be ex- 
tended to Twenty Places, anſwering to a Compound 
Multiplication of T n Lines. Thus far theſe 
Claſſic 


* = oY LO SRO i RR OY OK EET YET OA. „ nes OO ee ” 5 . 9 is A ” * * ͤ— — — 
RR I Es nite. "ROY EI Co BER nn * * 8 — 8 
1 7 LOSE; & e ; N S r 5 TIF 
c g * 0 * * r «Fo 4 A - th \ » dt * 4 _ 
: © . P : 4 7 8 ap + - 1,4. 88 * ” l 3 OY 
: - * þ * os, 5 * 
. : p : . * 3 . * * hp 3h I = 
, - b \ * * * CARS & 4 . dmg - 
; r 5 1 ; TRE 
8 0 wm L N — 3 e Rt 
* te yz +103 8 8 


r Jo” | * 


111 Claſſic Numbers d Qik o , 


1'Numbers: I Ada 


to this their converging Power, which Wer cuts 12 9 
half thoſe fo ſhort Multiplications. 
This Method is ready to apply. When a 0" 


rithm is to be made; we proceed immediately from 


the Number, by eaſy ſteps, to get the Logarithm: 
And with equal facility, and without a moment's 
loſs, we e, n a mn to e ahe 
Number. 5 fad: [-;/ 1 
From theſe principles an Fa e Way n con- 
feuding Logarithms to Natural Numbers, Natural 
Sines, Tangents, Secants, -&c; is deduced. As alſo 
an eaſy and uniform Rule for involving Powers and 


: extracting Roots to Twenty Places of Figures : and 


conſequently Compound Intereſt for Years and Days, 
&c. are carried to a much greater height and exactneſs 
by this New portable Rurx, * ot _ beſt TapLus 
now Om i 3 4 771 


THE 


i 31 þ Fs EY 4 
pedkt 11312 Reb br ft 


Dek DIY 4 4 Tot Hahn 


- — TY 5 — 
PROBLE 


A new Method a” Conſtructing Logarithes by the Cube e 2 
intended here as an INT RI 
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New Way, of making Locaairnus. 
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N a SCALE of Natural Numbers and ben ace 10. 
is the Reſolvend of the whole Scale: all numbers under ten are it's 
; all numbers above ten are it's powers; and the Logarithms 
ſhewing's What power or root of ten 


"x ws 
* ink 13 © 2 5 iP 


Thus 10*=1; 19 2101 10*=100; 10*=1000; 10 S 10000 3. 
= I00000 ; &c. Whence, taking away the Reſolvend, 


Numb. Log. 


1 0. 


4 — 3. 
1000 . 4. 


92 
055 


OD ie 


2 


100000 5 


. Sc. 


5 Theſe Indibeh NE 1. 2. 3. fs. Ke. nen are the ret of 

the Natural Numbers 1. 10. 100. i000. 10000. 100000. & c. are 

given to find the Logarithms of all Intermediate' numbers 1 in the Scale. 
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abs Work of great labousy: as the 
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roots of 10. by which we multifly and Sides Comrouyy, Num- 
bers; yet nevertheleſs it * much faſter than the ancient way 
by the Mean Proportional. Aren | 
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This RADIX of twenty-one Cube Roots, whereof cots: are got 
by Extraction, and nine by dividing by 3; comprehends a Series of 
10460353203 Lines, or Terms in Geometrical Progreſſion r. . 77. 
7. . . . r*, . &c. to Fr nes, of eleven figures each; 
any one of which Terms, ſfewing the value of a power 2 aY 
may be. ech two ways from . And on the contrary, . 
This RADIX reverſed, 2 b e 2 Fable of | 
Wel 8 ace Þ en Nite 2. $,4-:,5» 6, 7. b. 
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Perch, WY wee the Index or Gen ET HN. 


3 


9. 10. 11. 12. &c. to — and two Tables of Logarichms 
to the Numbers; any one of which Numbers, with its two Logarithms 
at one NOOR, . produced * two different ways. 


a $774 . 


To approximate any Number and 0 its Logarithm. 


Rule. Put down the given We as a 228 of ten, then ſelect 
ſome root of ten as near it as you can, Which if too little multiply 
continually till it becomes too much; then divide continvally till it 
becomes too little, &c. alternately, by lefs and leſs roots of ten; till 


you have approximated the NUMBER to as many places, as you 


intend to have figures in the Logarithin. Conſequently the Indices of 
the diviſors ſubtracted. from the addition of the other b ak: vor, 


7 


1 885 N * le 1 $57 003 


To afpeoniowcs the Number 2, and conftrud it's Leere. 
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n the RADIX 1 find — 8 root 8 oY 50 „ e giv 

Number 2. is 2:154434. 6900, which being too much I divide 87 
1. 0890229623 and it quotes 1.978 3188827; this being too little I 
multiply by 1.0095206950 and it produces 1.997 1538535; which being 


too little I multiply by r. O0 10534054 and it produces 1. 999257666 


being too little I multiply by 1.0003510119 and it produces 
19999594895 z— being too little I multiply by 1.0000129982 and it 


produces 1. 9999854254 — being too little I multiply by 1.0000043327 


and it produces 1.9999940907 being too little I multiply by 
OOO 3307 and it produces 2.0000027561; which being too much 
I divide by 1.0000014442 and it quotes 1: 99999998677 ; which being 
too little I multiply as above, &. till I get the Number 2. with ten 


ciphers in the deeimal, by which I count that the Index which 


always keeps pace with the Number has in it ten true figures; viz. 
2.0000000000 = p* +9990 0%0, 

But the Index of the root divided. by: the denominator of the root 
ſhews the Index of the Reſo 


2 * 


Thus 2. 3148880080 = ovate: = 10 enn, 


Conſequenty 0.3010299957 is 12 Log a chem of 2. As by the 
nition. RSS) * 5 


Both 


„„ 


Both theſe kinds of Logarithms will anſwer the ſame purpoſes, in 
multiplication, diviſion, + involution, evolution, &c. But the Radical 
Logarithm alſo ſhews what place in the immenſe Series, r. . . 
7. r5, r7, &c. up to any height any Number poſſeſſes : thus by ap- 
proximation the Number 2 is found to be * 11 that is the 

31488800 80th Term of the above Series; And further, the Number 
20 is the (3148880080 + 10460353203) 1360923328 31d Term; 
And 200 is the (3148880080 + 10460353203 X 2) 24069586486th 
Term: And 2000 is the (3148880080 + 10460353203X 3) 
3452993968 9th Term. That is, the Radical Logarithm of any ap- 
proximated Number, plus the Radical Characteriſtic of 10. 100. x000. 
&c: will ſhew the place, which is ſhifting and not always the ſame, for 
every cube root leſs or more in the RADIX, will new form the Series, 
and change the place continually. _ 1 | 

This Radical Logarithm on the“ other hand ſhews how to produce 
any Term of the Series demanded; as for initance, would you know 
the value of the 35690267362nd Term of the above Series of Num- 
bers, it is to be 094 by the Indices of r, by adding and ſubtractin 
them (as hereunder) till you get the Index required But becauſe 

the given Index 35690267362 is greater than the characteriſtic of 10, 
it muſt be divided thereby to know how many Integers are to be in the 
Term. Thus, 5 | 


7 


10460353203) 35690267362 (3, that is, 107, characteriſtic of 1000. 
Ds 31381059609 | F 
4399207753 


Find the remaining Index by the Indices of the RADI x. thus, 


a * 4 » ; 
43486784407 + 1162261467 — 387420439 4 43046721 + 4752969 — 
127147 — $9049 — 19683 + $561 + 3187 — 243 þ $35 — 37 þ 3 þ 8 


= p+3993097753 = 2,58200000002 ; which Number I produced by 
multiplying and dividing the Radical Number, y* ***7*4+0+ yjz. 
Number 2. 1544346900 continually by the roots correſpondent to the 
above + and — Indices. But 2.582, &c. X 1000 = 2582. The 
Term ſought, which appears to be a Whole Number. And this is 
the way to find a natural Number belonging to a Radical Logarithm. 
Hence riſes a Queſtion, N e | Lraleb aback 1 


— 


6 0 


fri  Why.ſhould:Number 187 8 the 3148880080! place; i in Y Scale 
ef Numbers, when Log. 3 3919299957 is ſaid to be the place? Now 
what ſeems here to confute the Theory, eſtabliſhes it. Becauſe in the 
former Series the Number of Terms i is ook But in the latter 
riet the! Number of Ferms 1 is but 1000009000.” _ Soothe n 


3 . *% 

is £ uw} Bak: s 1 0 . 

12 13 A „ 1 P % . * F & tb f ; 

” * - 5 © 
4 1 * - 7 £% - : , 4 , 8 
__ 2 4 £5. = * ; 1 8 8 4 Prax I, + of C 

, = 3 N * 8 # 1 Y Y 4 * * 5 

» ; * 6 2 4 * & a wH 3 — * = 4+ 


ws, 


1 beuten ; dete 


2 4 


IG Berucrtion 


Io con 0 ac the Reſolvend Gas of 10. 7 ſub- 
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1 10. Fe LE. * . 171 . 
2322287544349 S8 0.3333333333 | 115 
e HY en STESOODEt O. 1111111111 1 5 
141.0890229623 = 0.0370370370” ꝗ¶ꝗ . 
1. 0238348789 = 0.01234567390 
FC ee e 
141.0036354 64 0. 0013717421 
418. 0016334054 = o. 00045724754 
11.000335 10119 = o. o0o01 524158 
141: 0091169903 = 0.00005080;3 
1.᷑.0 600389952 = o. oo00 169351 
VOSS .  1.0000129982 = 040000056450. 
2.0000043327 = 00000018817 
_ 6272 . 
7 18 5 _ 2091 
| | +; BS \- "8G 
ink 3 * 7 = - 232 | 
58 2 = 3 n 
4 1 — ˖ 2 9 $5 
ond = 7 


Hers the. roots are IP NIE? as baths, i till half te deci- 
mal is _ 2 the reſt are got by dividing the decimal 


continually 


1 7 1 


continu by 3. The decimal Ihdices are als found by ai t 
evnti nal my by ww * 5 3; "ah os ; ue : 9 . 1 3 5 ne” J: - "9 
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'To approximate the: Nomber » 2. aud neue its Refolyend Lo- | 
garithm. 9 = x 


1 [os 


— 4 - 


2. 1544346900 = 03353333353 
_ 1.0890229623 -= 0:0370370370 
1.978 3t$8827 - = ©.2962962963 
_ 1.0095206950 . 0041182263 
I. 39971538535 = ©.3004115226 
I.0010 54 o. 00049572474 
1. 99925766 2 = 0.3008087700 
I 1.90035101 19 = o. 001524138 
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1 1.99999 4090 = . 3010287128 
„ 1. 000643327 I — 22 
2. 0000027561 = 0. 3010305942 
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1.9 999998577 = 0.3010299670 
29980000834. — 9. . 00000002 32 
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4 1. 800000128 -= N. οοοοοο 


2. 000000 101 = . g 010299979 
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1.99999999834 0. 3010299953 
| 'F,0000000006-= 06.0000000003 


T:9999999996 = '=0.3010299930 
I. 0000000092 © =" &.0000000001T 


| Number 2 OO = 8. 3010299957 Logarithm. 
| Here 


| | £ 8 1 
; 1 Here, 0 approximation of. the Num er 2 is the ſame as in the 
5 receding this Logarithm is the very ſame as that Reſolyend 
8 Logurthe . ee from the Radical one. 
5 everſe rule is when. the e, 10. be h | 
Approximation 5 a Ly 1 Coup | Eins 3 
«I 1154 enn RADIX of r af 
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| 1. 0000439 18 = 0.0000019073 
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By this RADIX-of Squaze Roots. continued (nineteen of which I 
extracted to ten places in decimals; and the reſt I have by dividing 
the decimal, half ciphers; by 2) 1 prove the work done by the Cube 
R A DIX, both producing the fame thing in the fame manner, by 

and dividing by he roots, and by adding and ſubſtracting 


. the Logarithms. Now this having Square roots more than the other 


has cube roots; the Intervals here are leſs than the Intervals between 
the cube roots, and therefore it happens that the Numbers are approxi- 
mated ſomewhat ſooner by the Square than by the Cube: but theſe 
| ey 1 5 — Po 2 — e and —. the Intervals 
WI muc and conequentiy the a roximation thereby great 
aceclerated. Sy * PP! J greatly. 
It was the conſideration of theſe ſinaller Intervals that led me to the 
Clatgcal RADIX (which. I conſtructed to ten decimal places both 
ways) where the Intervals between the roots are A en, 
ern ne ee cimal. wo; 17 
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= For Prafitee i it wat be Nig a 
convenient to have the RADIX 


WD Yox, T7 ok 
Dbrm. 
in whe Brit « 85 Low 
ne ſtanding alone, connects, 
with all the Radical Numbers as MP! bi 
multipliers and diviſors: Or it 
is the Firſt Term common to] © | 


all when conſidered as Ratios. | 8 
(Except Units). 


The Figures ©. 1. 2. 3. 4. 8. 
6. 7. 8. 9. 10. in the ſecond 
column, ſhew the number of 
the Claſs, and which is the ſame 
thing, the place of decimals * 

each. Claſs ſtands in. | 


The third column beg | 
the nine Digits in Units place| 


imprefied on a 
8 1 this 
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04139268602 


374204979 
0334237555 
0293837777 
a5 305865 3 


0211892991 * 
170333393 


0128372247 
086001718 


0043213738 


The reſt are the decimal 
Ggures (without the ciphers) of | 
the ten Clafſles. | 


| The fourth column contains 
the Logarithms to the claflic| 
Sguresor roots oppoſed to them. 


By this RULE (which. may| 
be made for the Pocket) one 


may conſtruct a Logarithm in| | 


ten Minutes, often in. ſeven, and 
ſometimes in three or- four 
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p ROIB LEM H. 
To conſtruct the Logarithm of any Number to Ten places of 


Figures, by the Right Rule, that approximates from a Num- 


ber in the RA pix to the Given Number. 


Multiplication by a Claflical Number is always the Operation of a 
Single Figure, and ear line of Figures; effecting the fame 
thing in that one line, that is done by Compound Multiplication or 
Divition, by Square-roots, Cube roots, &c. in ten or twenty lines: So 
that here the Approximation or Work of the Numbers is as ſhort as 
that of the Logarithm wee. | 

This is called the Right Rule not only becauſe the Approximation is 
made the right way; from a Number whoſe Logarithm is known, to a 
Number whoſe Logarithm is unknown; but becauſe the Signs and 
— are applied right; that - is, Multiplication in Numbers correſponds 
with Addition in the Logarithms, and Diviſion in Numbers with Sub- 
traction in the Loagarithms. Alſo becauſe the Numbers and Loga- 
rithms every where ſtand right againſt one another. | 


The Logarithms made vuſe-of in this Problem are all to be found in 
the RADIX preceding, by referring to the Claſſic Number; that is, 
to the ſame decimal place numbered in the fecond Column, and to the 
ſame Figure put down in the third Column. 5 
This RADIX conſiſting of ninety claſſical roots of 10, whoſe In- 
tervals are units, together with the nine digits and Number 10, makin 
in the whole 100 Numbers, produces by multiplication and diviſion, 
all Numbers up to-T0000000000;"two ways; and their 100 Logarithms 
conſtruct, by addition and ſubtraction, the Logarithms of. theſe. Num- 
| bers, to ten figures in the Logarithm, two ways. 

1 "The Dire rule is when. the roots of 10 are uſed, alone; and the 
Reverſe rule is when the Reſolyend 10, is S@Uurd. iT 00. 

The firſt thing to be obſerved. in the approximation, of a Wadi is 
the higheſt Ggure, which is always to be found amongſt the nine digits, 
from which figure you may by multiplying the approximation when it 
is too little, and dividing when it is too much, by the claſſical numbers, 
with eaſe, approximate any Number: And by adding the Logarithms 
of the 3 and ſubtracting the Logarithms of the diviſors, you 

produce the Logarithm, _ | | 
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r 410 4 4 


1 To approximate the Number 432 ro, and conſtruct fl 
rithm, arab negates eee 10. 
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„ 5:8765432089 eee, ES. i 6, 

. Oo | | rn die ele 155 
0 #765832 —2.— . —j. Logarity. 


5 Here I put als the higheſt in the given Number as 4 age 
of ten; viz. g. which being too little T multiply by r. 09 in. ohe line, 
by adding Nine times g. two places lower tc itſelf, which produces 
9.81 ; This bein N I multiply by 1.006 by adding Six: times 
9.91 three N to iffelf, which See g 9.868865 his being 
toe Attle, 1 multiply by 1.000% by adding Seven- times 9.86886 four 
places Jower to i f, which produces 9.875768202 ; "Ke. (as above) 
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till ir produces the Number: And adding the Logatithms of the Mul- 
pliers e to the Logarichen of g. produces it's Logarithen. | 
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% 44 4 
7 * N 1 q 
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5d e % 2 o * — » 


+ £ 


Not FTheſe Logariths 8, which for . are added one « by 
one, might be 1 down a er, and 2 1 one Sum. 8 


E 22 $4 brig op! ag 
1 . Number ne and — It's Lerne. 
* the Reverſe "uw nn Number 10. 


r $42 3 
8 100 2 E . 0000000000 


e 9542425004 ; 


158 RY = 0. . 5556 

0 STENT 413926852 
n = 0.9902401628 
143213738 
9735355555 =  0.9945005966 | 
2-001 > 1 = « £1 3434273 


"98765431 1111 = l 
. 00000 8 43 


1 * . 


Number "$:8765432099 = — SLE Logarithm. 


Firſt I put down 50: (the Reſolvend) whick being too much I divide 
by 9. thus 3, 1.1111T1IIII, &c. This being too hutle, J multiply 
by 8. and it produces 8. 8888888888, &c. which being too little I mul- 
tiply by 1.1 by adding Once the Mokiplicand one place lower to itſelf, 
which produces 422 Ma &c. being too little I multiply by 1.01 


ues ph7gE _ hn pas 6 gf lower to nel, which 
produces ing too ly by 1.0008 
adding he Mole — ur places lower to Wel which — 


„5 Ke. &c. Then, having put down the Logarithm of 
10. I ſubtra& the Logarithm of- the dil and add the Legarithms 
of the Multipſiers, whereby the L.ogarichm 4 2 the approximation keeps 
pace with the- Number. 
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| ne at 9 OH, bee 4f 8 0 201. 1h, ee +4231 20 111 (20 


- approximate the Number 12 34567890, and conſtruct i 's s Log 
Rt rn Direct abit Le; hy: d Rodts of 10. e 
att e nr e (5 
3:4 = Grebe go 
4.0 & 386001761 
. eie 8 
—. 5 | $+3460532T 


| 8 —.— .0912419490 
4.0006 ＋ 2604985 
N e = 5 OR. 

1:00002- /'(.: © + 786858 


1. FTE = 56916711734 
L. o 34743 
1 T:234566842 3. 09 5146085 
1. 0000 beine 3474 


„% 3-2345678300 = = 0.9915749559. . 
A. ne 
1. 2345070794 = = E 00905149785 1 
tit 040 T.COOOOO000g9. - (WATT +0397 ob : #04. 735 3 


"Number x. 72845673905 = * ©. J Logarithm. . 
. Here 1 put FRM the higheſt aer in the given Number; G. 1.2 
as a root of ten; which 1 multiply by 1.02 and it produces 1.224 3 
this I multiply by 1. 008 and it produces 1. 233792, ee Thus by con- 
tinual multiplying the given Number is eee by. continual 
PR the ne" is conftrudted. ne i 
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To approximate Number 125456 "A 137 conſttuct it's 'Loga- 
rithm,” by the Reverſe * by Siding Number . 


n * ="1,0000000000 


2. . —. 8842422094 
1.1111711171 "= 0.0457574906 
4 2413926832 5 
1 | 1,2222222222 


9 18 J. 


1. 2222222222 = 0.0871501758 
09110775 + 43213738 
7, 2344444444 = = 0.0914715496 
1. 0 + 434273 
12345578888 = 0.0915 149769 
I. 00000000 I = Ts 9h, 3 


n. 


Number 2355656 = = 0.0915149773 Logarithm, 


5 ſiding 10. by. 9. 9 then: multiplying the- quotient conti- 
nually by Tuch claſſical numbers as upon trial appear to eee * 


approximation, produces the given Number: And addin 
rithms of the multipliers continually. to the Logarithm 5 1 10. par: i 


the Logarithm of the diviſor, ee ten he ane e required. 


Note 1. The chief difficulty here is is to > get the Multiplier : For if 
we. por the approximation 4 and the Number «pprozigatod: to 


="; Then the value of the Multiplier f is the Firſt OP of = 
which when 1 is A compound oumber i is tedious. | 


"Note 2. But if» be''="F4 [Then the Multiplier! is 'the Firſt Figure 
of ; viz, The Firſt Nen of the Arithmetical amn which 


is momentary. „ 0 
. * 4 1 4 ” 


B Xx: at Filly 'm)!: THE: : 


To conſtruct che Logarithms of — er 98765432 to, and Number 
2234507 1 the ſhorteſt kn. 752 [IE | 


Dirt Rule. 8 
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F 4 _— 0040 . 
6 2 Rule. 
8 E X.3 


8 r 1. = 
+ 3, ue = 0:9542425094 
11TIIITIIIT + 00457574906 
* 9. on — een 
 1:23450790 12 = e 
1 I.00000000g — 39 


Number ee 555 Lagarithi, | 


Hire- the divifors dividends _ quotients are all put down as roots 
of 10. _ Lhe Cane; as Lagarithms of ſuch roots. 


1 CE . 201) -_ FALES Sa FIT ' of 104 * 140 115 10 Ii ; 12 >* þ "he Jt 3 
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eee $28 e BE, oa oo 
- appears: that Twice the Dogartthie" — bobtrsdled en 
Khm of 8. * the Logarithm of 98765432 10. and, that 


es the Logarithm of 9. plus the Lo 8 of nine in the ninth 
Claſs, ſubtracted from abel Logarithm of 10. gives the Logarithm of 


£234: 7899. Beth which Landen may be en * a — 
Vi 
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C ri 2111 7 1 1 81 N 4 5 12 
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„C SA Wks | gar ont: 
To find the Number belonging to che Log. 0.3010299957. _ 
n - 1 :0:3010299967 * t8y Lad: eB ot 


* 
HG 211892991 — 187 


2 ON 995 
.+ 86 577215 1 


3 FE 1 5 = = e 


a 8.3 70298861 = 9 . 
| + 869 = 1.0000002 


oe 


o. 3010299730 


- 
W349 
A a7 Y # + 


+ 1 


03010299730 = 19990998949 
| — . 217 — 1.00000005 
o. 3010299947 = 1.9999999949 
+ 9 = 1.000000002 
0.3010299956 = 1.9999999989 
＋ 2 = I.000000C005 


Logarithm. ©. 3616299558 = 1.9999999999 Numb. 2. 


Firſt I ſet down the Given Ligatithtn; in order to compare with the 
approximation. Then I take from the Radix Log. 0.2787 536008 
(the neareſt under the Given Logarithm) and it's Number 1.9; I then 
add continually ſuch Ys. a am as approximate to the Given Loga- 
rithm : And multiply continually by their claſſical Numbers which 
2 to the Number. 

This is a General N by, which the Number belonging t to any 


CJ 


PROBLEM, l. 


To. conſtruct the Logarithm of ay . to o Tyenty * 
of Figures; by the Reflectad Rule, which approximates a 
the Given Number, to a Number in the Nur ane. 


In all Radical Numbers whatever between 1. *. 2. « | FF is the 
Firſt Term, and the Decimal is we arenen, of ad Infinite Series 
of Geometrical Proportionalss. rte 

This is called the ale, Rule, 1 the mation is 
turned the contrary way; viz. a Number whole Logarithm is 
unknown to a Number whoſ: Logarithm is known, whereby the Signs 
+ and — are reflected; viz, Diviſion in Numbers anſwers to Addition in 
the Logarithms, and Multiplication i in Numbers, to Subtraction in the 

rithms ; Alſo the place of Number and Logarithm is reflected. 

his Turn is given to the Approximation, in order to get the Line 
of Ratios . the Arithmerical e (Note 2. Prob, 2.) as thus 
7 from nine is 23 f from nine is 4; 3 from nine is 63 6 from mine is 
95 Ke.—with bel expedition the 1 of the” Ratio is 2 


1 18 * 
and it's place 18 known, by Exiting”) al Hawn: immediately over it's; 
e apes 


* — Cn IPO « * 6 O. 2 uno 
5 fs # Fs : 2 x g 246993 7 
* « * 1 2 4 Y ” kk 
. 3 4 b I 

4 Y : * 

— . ” 
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ra Tine or! Ratios i being 1770 by ack l a t the Rates f. in b te 
Approximation, as they come to hand, in one line like an entire Num- 
ber reduces the Claſſical Numbers, as 1.2; 1.04 ; 1.006; 1.0009 ;- 
1.000003 3 ""&c. into 1. 246903 a more conciſe expreſſic ion, and of 15 
uſe in placing the Logarithms. For as this Line of "Ratios ſtand 
the top of the Approximation, fo it muſt alſo ſtand again on the 9 
of the Logarithms, and then each Logarithm begins irectly under- 
neath it's reſpective Ratio, and continues towards the Right Hand. 
Each Figure and Place, in the Line of Ratios, refer to the ſame F. ww 
wr Claſs, numbered on the RADIX. | 


ee © Oo el 


Note 1. Every Nomber before the Approximation 'be zins b uf be 
put down as 4 17805 of 10. Which is Mp placing the decimal point 
between the firſt} figure and the un, "Par all Numbers between 1. 
and 10. are roots of 10. 


f K « * N 
8 i 


21182 + Whole e atk Give root. 
Mixt Number 63.87 put 6.387 Given root. 
Decimal Gong Put 1.3922 Given root. 1: wh 


: - 


, on mrw yiemtoo 2 


Fhe fom of A bieten will now be the fame Braz cody: the 
duden, when the Logarithm is ＋ 1 muſt be according to what the 


Given Number was at firſt; viz. ＋ 3. ＋ 1. and — 4 reſpectively ; 
ſhewing how * e above = below-Unics place, the higheſt 
Tg. J/)%ͤͤ 2 07 99719 20 OWL 2 Ll, 


4 % 2 10 


were 2.1 eas Gebet Brincphe Ns That the Effect wh 

be the ſame whether we. Multiply a Given root Up. t0-10, 9. 8. 7. 

87 4. 3. or 2. or to any other Number whoſe Logarichm is known: 
Or,, 


. 

Or, inſtedd of that, we firſt divide ſaid Given Root by 10. 9. 8. 7. 6. 
5. 4. 3. &c. reſpectively, and then multiply the quotient Up to 1? 

This way of dividing the Given Root to bring it under 1. reduces all 

the various kinds of Aſcending Approximations into one Rule, and 
that the beſt upon all accounts by far; chiefly becauſe each figure in 
the Line of Ratios will ſtand in a perpendicular direction over it's com- 
plement from which it comes; alſo becauſe the Ratio is obtained by 
ſubtracting it's complement from 9; and alſo becauſe the ſucceeding 
Part of the work is Multiplication only. oo 
Note 3. The Diviſor has always an Affirmative Logarithm, and the 
Multipliers have Negative Logarihms; by the Reflefed Rule which 
Changes the Signs. | . EE 


ſ 


Note 4. The Firſt Diviſor, or that of the Firſt Approximation Up 


to 1. is the next Whole Number above the Given Root. As, 
Given Root . . . . 1.0625 . . . . Firſt Diviſor 2. 
Siven Root. . . 5.6391 , ++ - Firſt Diviſor 6. 
Siven Root. . . 9.8743 Firſt Diviſor 10. 
Every New Diviſor exhibits a New Claſs: of Logarithms, which con- 
ſtruct the Logarithm required, another new way: l 
EN A U r I. 5 


I 0 conſtruct the Logarithm of Number 97. by dividing the Given 
root 9.7 by the next aſcending Whole Number 10, and multiplying 
the Quotient o. 97 by Claſſical Numbers, Up t? i. | 


- 1.03090080 Line of Ratios. 1.03090080 


Numb. 9.7 — 1283722 
0.97 — 39069 
„ i eie £5, om F > i 45} 
[65:11 , 710 O-WIIROIN: [1 4 £06. 2517310, QOOFTANG Log 


lere, to multiply the divided root .97 up to 1. I ſay 7 from nine 
is 23 but becauſe 2 does not raiſe it's complement to 9. I put 3 
Ratio; and adding Three. times 097 (two places lower) to itſelf, it 
Nite | D 2 1» produces 


S- 


— 


t es 1 


1 9997 Again I ſay, 1 from nine is 83 this deing too little 
put 93 vg. 0009 Ratio; and add Nine - times 9991, tour places 
lower; to itſelf; which produces 99999919; Thus having. approxi- 
mated nines half way, . down the Arithmetical Complement of the- 
laſt four figures! 9979 3 Viz. 08 into * a of Rayon to mpg. 
ie ſame.: 

The Line of Ratios 0 fax down again: as « above; 1 1 look out che 
Lidgarithis/ in the RADIX belonging to each Ratio, (viz. the Loga · 
rithm of 3 in the ſecond claſs; the Logarithm of 9 in the fourth clals ; 
and the Logarithm of 8 in the ſeventh claſs) and having ſet them 
down, beginning g with each Logarithm underneath it's reſpective Ratio, 
and mark d them Negatives; ] add them up together, but inſtead of 
ſetting down the Sum, ſubtract it as I go from the * Logarithm of 
Ten the Diviſor, and ſet down the Remainder, which is the Logarithm 
of 9.7, and putting an Unit for the Index of the Power, it will become 
the Logarithm of 97. VIZ. I l 


To conſtruct the . of 97. a za . by Sviding the- 
Given root 9.7 by 100. and multiplying the pe 0.097 wp to 1. 


N 1 9. 14128924 Line of Ratios... 2 14129934 , eee 
1 "Mob. 7... Hog 1 oO 
14 9.097 | — 4139269 

# 3 O. 873 3 — 1703334 

1 0. 9603 48 — 43498. 

4 71 ol fo 11 104 Love BEDS? 

$ 77 of onibnco's ae SF 

'$ Z 9 20770007 1 ae 208% 

| V 


| l Leg. 


= Here, I mul by. the divided root og y by 9. (to accelerate the- 
approximation): which produces .873; Then. I fay, 8 from nine is 1 
(viz. ©.1) and add Once .873 one place lower to itſelf, which produces 
e e OTST eee 3 does not raiſe it's com 


*: 1,69000000. 
plement: 


; | : 
f as TF . 
* 8 2 


plement up to 9, 1 pat in 4 (viz. .04) and add Four- times. og two 
places lower to itſelf, which produces. 9987 12; Then 8 from nine is 
1, (viz. . 001) here I add Once 998712 three places lower to. itlelf 
(rejecting what falls below eight places) and it produces. 9997 10) 102; 
Then 7 from nine is 2 (viz. .0002 Ratio) here I add Twice. 9997 1071 
four places lower to itſelf (rejecting as aforeſaid) and it produces 
.9999 1065, which now being nines half way, the Arithmetical Com- 
plement of. the other half 1065 that is 8934 fills up the Line of Ratios 
(viz, 9,14128934) as above. „„ "IB | 
Thus changing the Diviſor from 10. to 100, exhibits a New change 
of the Logarithms, which ſubtracted from“ 2, the Logarithm of 100, 
produces the Logarithm of 97. another way. | 

The Third way is to divide the Given root by 1000, and to ſubtract 
the Negative Logarithms from 3, the Logarithm of 1000. 1, 

The Fourth way is to divide the Given root by 10000, and to ſub- 
tract the Negative Logarithms from 4, the Logarithm of 10000. &c. 


Ex 4M 16S 
To conſtruct the Logarithm of Number 1171. by dividing the Given 
root 1. 111 by the next aſeending Integer 2, and multiplymg the Quo- 
tent up Ws, 7 MRP IO SO TROTT CTME TIER 7 | | 
1.80010000, Line of Ratios, 1.80010000 


2 SH 449.3010300 
0.5555. ĩ 2275 


SEL 0.04571406 Log. 
To multiply: the divided. root 0:55545 up to 1. I add Eight-times- 
3555 one place Tower to itſelf, which produces .99990, which being 
nines half way, the complement of the laſt four places 0000 is 9999, 
or ſhorter 10000 to_complete the Line of Ratios. Thus the Loga- 
rithms of 8 in the Firſt Claſs, and of 1 in the Fourth Claſs ſubtracted 
from the + Logarithm of 2 the Diviſor, leaves the Logarithm of the 
Given root 1. 111 as above; and becauſe the Number 1111. has three 
Figures above Units place; therefore it's Logarithm is 3.0457 1406. 


 ® 200000000.. 


To 


| + 


— 


n 1 
| EAT logarithm. of Number 1111. a. Sean way, by 
dividing the Given root 1. 111 4 81 3. ae en, dhe * 
e, oy rh ro th ce 
£304 (23D 33831340 Line of ea 2. 233831360 £ Hi [ 

95 . ( fo © | 1 n 5 


0.0 % %//%rff. 3465 155 
% ĩĩ 4 
0.999986 99 vibes e 


: ; N 
3 © Y . 8 1 


Here I Ss oh Ges root Ns 3. "a ſubrradt ths . ebe 3 a 
rithms from the Logarithm of 3. 
The Third way is to divide the Given root by 4, and ſubtract the 
ithms of the Multipliers from the Logarithm of 4. 
The Fourth way is to divide the Given root by 3, — ſobtract be 
1 85 of the Multi * from the e of 5. &. 


LY 


E x A by P L E III. 225 — * 


To N the : zarithm of Number 39764. by dividing the 
Given root 3.9784. "a the next aſcending Integer 4. and multiplying 
the Quotiem up to 1. | 


7 1:00542716 Line of Ratios. | I 1,00542716 

P r 4282293222 

59545 ee c en bee eber 
e R — 869 


. I 1 
% as ; 4 2 * « 4 i a 8 8 : , ” | 1 ; 4 
1 . 1 SE; 4 1 £31 452 3 3 
5 . 
ee ©. 59970845 Log 
mY ; EH To 
x 4 8 . 


* 


+ IN 10 


i the Quotient up to 1. 1 


4 


. multiply up ths Quotient 9946; I ſay. 4 from nine is 5, 10 
Five - times. 9946 added three places lower to itſelf produces. 99957303 
again 5 from 9 is 43 and Four- times. 99957 30 added four places lower 
to itſelf produces 9999728292 half way nines; then the Arithmetical 
Complement of the other half 7283; viz. 2716 completes the Line 
of Ratios. Here the Logarithms + the Multipliers, ſubtracted from 
the Logarithen of the Diviſor, leaves the Logarithm of the Given root 
2; 9784. as above, but if 4. be added it becomes the Eogarithm of the 
Given Number ee viz. Logarithm * 59970845, becauſe 29784. 
has four figures a ove Units * | 


To conftru&. the Logarithm of Number 39784. a Second way, by 
„ the Given root 3 9754 by 3, = e een 1 e 


2 My 40 1. fa. 2:13 & 36 LETS 53.87 8 a 2114 p J 2 Dil oO 
_ » & a 


424764026) Lies of Ratios. , "2 4787820 ac 
+ 289897000 - 


0.79508 : — 7918125 
20292. a .; ; ROSSO: ; N 703334 
12910 S1l1, BOgerR bas > »d 2201 1991) TTIOABE Abs 
| 938955555 | — E-Z87 4-4 
Lobo tds. ei £5 028 a2 2 
eee . ae, — 4 


3 55957587 Leg. 

Here I diele the ene by 55 and ſubtra&t the Logarithms of 
the Multipliers from the Logarithm of eee 

The Third way is to divide by 6. 40 ſubtract. the ann. of 
the Multiphers from the Logarithm of 6:.' 

The Fourth way is to divide by 7, and gaben the Logarichms a 
the * from the Logarithm of 77 & 


6222 


KS wa 


133 N 1. 


——— ti mg 


S 


To conſtrüct tlie Logarithm of Number 537106492837. by dividing 
the Giyen root 5g. 37 106492837 by the next AY, tegel, 6. and 


1115485300707 


from: the | nd of 7. 


6 14 1 1 
Fol Kos e Ratios.” * ee, 


bete For 78151250384 _ ord 
COLLETTE | 4 8 
E 41392885158 


— 2227 Aer M4 e GY 


0. eee 5 n — — 3166064357 | 3 74 
90 .9995149001 . — 173683058 | 4 4c 
al 0,999914706143 babbe 54 af 4742009, ,, gol 4 
9999994699319 8 al, TIP A cyl 

—: e 

Bots 


Ay n 1 RD, Log. 


Here 1 divide jo by 6 6. od ſubtract the Logarithms of the Multi kers 
from the Logarithm ef 6. which produces the Logarithm of rhe 
Given root as above, but 1 1. 30060402 397 is the Logarithm of the 
_ Given Number, becauſe it has 11 figures above Units Place, | 


To conſtruct nn ibm of Number 5 1106499837; a Second 
way, by dividing” the Given root by 7. * were the ä 


up to 1. - 
1.28561 3990052 Ratios. 1. 28561 3990052 
7) 371064928370 + 845098040014 
0.7% 294989767 e 79181246048 


+22 0-920758987720.. . | 533423755487, | 
9994414300735 de n 1 6606 61757. 


15 


999938 — a 0 ei — 260498547 


A 


0. 9999860 10099 An x ,_ 4342923 4 
- 0.999996009959, OD 1 50 
© 999999009947. e 390866 

| — 22 
' Es © OF : * | | (— 1 


LE, 1 57 5 Log. 


*"> es "a 3 1 Pr W 
9 8 418 75 4 1 * $4 


Here 1 alias wp and Wbttad the Logarithims of the Mulriphiers 


The 


Css 3 


The Third way is to A by 8. and ſubtract the Logarichms of 
the Multiphers from the Logarithm of 8. 
The Fourth way is to divide by 9. and ſubtract che Logarchn of 
the Multipliers from the Logarithm of 9. Ke. . 


= ws cs. 
To confirud 4 Logarithm of Number 889523401 . by 


dividing the Given root 8.892 34015466343 by the next * 
Integer Hi A pong the Quotient up to 1. 56 


1.011 5344279 109540 Ratios. 1.01153442 79 109540 


9) 8-8972340154663430 ' + _.9542425094393249 
0.9885815572740381 — 43213737826426 
0.998467 3728467785 — 4340774793186 
0,9994658402196253 — 2170929722302 

_ 0,9999055731397351 — 130286390285 

_ 0.9999955721069293 — 17371744533 

9-99999957 20892177 e inn 
—— , · ——onenngs 
29.999999 %% 30400614 
A 15 my 7 7 0.4 ne ISS .. 

. 

— 3909 

— 217 

— 12 


” ©.9492550 175523205 Log. 


To conſtruct this 88 a So way, by dividing the Given 
Root by 10. and m the Quotient PF W's; | 


Eo greet — 1,181» 


0.9786957417012977 0 
o. 9982096505353237 


of aw <-> 


{ 2 | 
” ® r.12t135487242869; 8 dg 242222872448 
5 eee, i100 4139208515 82250 _ 


Y Bo g — 85001. 176% 
21. — 520 


©.9992679261918590 — 3038997848125 
9-9999974137401933 ©  — 130286390285 
_ ©.9999974127626055 | — 8685880952 _ 
| \- 0:9999994127574310 e 2471471867) 0 
JJV 
0.99999 9992757 1304 ee 30400614 
| — 868 589 | 
2. ba F — 173718 
er ele. G1 288 5 ; TR 3636 (0 
Daten LSE) — Fer rh 
205 1 5 4461 * a. TAR. 
5 3 85 n 


Gene —— 13552 3204 Log 


| The Third v ITY is to divide by 100. and ſubttact the Logarithms of 
| the Multipliers from the Logarithm of 100. 
The Fourth way is to divide by 1000. and Kibrract: the Logarichms. 


of the A from the Logarithm of 1000. &c. 


2 "S R 2 wo, a 
5 7 ; 

8 1 * 3 * 1 
c * * 


To make the Logarithm of 3.14159265358979323846, Kc. by 
eee by 4. and 1 the Quotient up to 1. 


5 


'-1:2609744 756768967587 *** © 126097441 756768967587 R 
4 3: mr ne 4 5552559991 32795239043 

0.783398 10339744830962 — 7918124604762482772 
0.94247779007693797154 — 2530586526477024085 
0.99902646384155424983 — 3906892499101 3 103 
0.99992558765901164865 — 3039954970139869 
0.99999558245014777947 — 173717445326642 
. __ 0.99999958243247758006 — 17371775801775 


© ©.99999998243231055305 


— 434294479732 
0.999 


1 


0. 9999999924323 035737 


2 9999999294323 1032440 FE 1 450 


0. „ A 


Ne = 30400616468 L 
— 21714724090 4 Mt: 
226037668911 
|. — 304006137 
— 26057669 
— 3474356 
— 390865 
2 26038 
— 3040 
— 4247 
35 
—_— 


24 & 1 


PPT Tet) res Log. 


To divide by 5; and multiply the 


Quotient up to 1, does not vary 


the Logarithms infinitely; and therefore I divide by, 6, and multiply 


the Quotient up to 1. 


1.906188 1639262364652 
0) 3-14159205358979323840 
-  0,52359877 559829887308 
-— 0.99483767303676785885 
8. 9998 1186200495 1698 14 
90.99991184 319113219331 

0. 99999 886596 48549 | 

0. 99999983 9073290 659435 
5 9:999999939 60732 528853 
0. 9999999960532 7636608 
10 8 99999999997327635430 | 
32119140 eee 635347 


E 2 


e 
-+ 0.77815125038304363251 
— —478888892858585557 
— 216606175650767623 
2 4342727686266964. 
— 3474216888403320. 
— 347434195787671 
— 4342944601885 
— 2605706813247 _ 
| b — 1488888877 1 
2 Rent) 503354 
2 868588964 _ 
., — 260576689 
— 2371696 4 
868389 


0. 7 een 
The 


dw 1 


3a "3 "i. hg 


tO 1. 
But 88 it may be convenient to approximate quite up to 


3 1. in order to ſave much labour, as in the following 


+ a 67 rn VII. 
? 1 copftru& the Logarithm of Number 999. the boneg » as to 


Twenty places of Figures. 
4. 2122 1200809 [299000000 1.00100100000 01000000000 
r 81210 758750 
3393899 „„ . 8 
| 0999999999999 | | 8434294482 


1.099000000000000000000 8. 388 5488 922 59 982 306 692 


| 6 is . that Once 999 added three places lower to itſelf 
Lake 0 8 3999999 > z and this again added fix places lower to itſelf 
oduces Twelve nines: Now the Arithmeticaf C ment of the 

| Nine loweſt places; viz. 000000000 is 999999999, inftead of which I 
put 1000090000, which ſaves nine Logartthms by putting down one. 
But Once .999999999999 added Ry: places her to itfelf pro- 


duces .999999999999999999999[999 or 1.0000000000, &e. Hence 
here axe but three Ratios, and three Logarithms. This is the beſt way 


when the Given Number conſiſts of nines only. 
In Example 1. I ſhew how to correct the Ratio when it was too 
little, by working with the Arithmetical Complement plus 1. But it 
will be _ equally true, if we follow the Arithmetical Complement alto- 


| Heal as the Ratio. 
EXAMPLE 


— — 


ee 


; 


4 7 - F ? f 


3 . 3 5 | = 
"F038. T1 .- 28 : . * 4 M. 
F- £7 2 ” „ : 1 ** 4 = M. P 
ö ; FI 43 T13 - C864 


J 7 
8 3 
: 1 ' : 13 7.7 
5 * 1 1. 191 1 % 


correcting the Line of Ratios. 3 


— * 


” > * 7 M k +3 . 


way, without correcting the Line 


* 


1 1 
> 11 
7 * o 3 
1 x 


25.467 9 We eff; 
| i pn hy 
- 9.2:30g908-r-...; : 
0.097 

TNA — 


* "os 


4 „ # Tl 4 


grog . 3 


O. 9 g οẽuoo {| | 
89910708 1 


0.99989919 
22289212 


o. 999999 1x8 
Theſe two conſtructions are the ſame as 


Sagar track rao ant Ra el £6 EVE 
. To conſtruct the Logarithm' of Number 97, 


| Ratios. 102070648 


x 


. 4 N ” 
24 2 11 4 . 
4 : * ; * "PT * 12 
8 5 | 
E ; « 4 E + - SY ; 
771 x TY + XZ 9 1 2 
* 4 a bd „ 1411 eh To 


IS, 


1 . 


„432137 
— 30390 
2 — 261 
r 


ii 


£'> 4 7 1 4 : " 4 
"IF & * Fi LE | 1 
— 


L FM — 


WW 


* 
” « 
* . 


Rattros, ** 


41. 


Wi F 
" * 2 * . 15 a * | 1 * 4 pk 
Ratios- 9.1 30 
AL o 2 FOX CY PTY 111 nd. # 5 


— 0.95474251 - | 
— 4139269 
— 1283722 

009: $I IEP 

. 

9818885 D335 | 


> 0.98677174 Log. 


. * 


144 


th + — 
* 1 
1 . : * - $ . : * 
k 1 75 8 3 4 2 1 L ; . 
* 2 - as. \ a 5 5 * 
3 1 1 q L + £0 * * 4 ie „ 4 - * FP 4 - 1 5 - * 4 
„ to FEST EY © WES! ' 7 p F ”_ ; a : E „ © , .. : 
„ 4 * 
: : : ' of q 8 
* e — 47 * * i 94 , 1 9 * * b 
. p : 7 L 
py # 


To conſtru& the Logarithm of Number 97. over again the Second | 


5140 eta, woes! 
over again, without: 


* 


thofe in Example 1. only 


there I correct the Ratio when too low (for as the Complement it 


never is too high) which cauſes an obliteration of it's product, a thing 


Le bt 


; 


AS 


* 
* 

5 F 
: PINS: ? 
3 „ 7 E 
j- ** * * 
4 2 o& 
? * 

"I * 
** * 2 
- 


one would chooſe to avoid, when done, or paper. But here, after 


one 9 is got in the decimal (as in this firſt conſtruction): Or when 

have mu png once (as in this ſecond conſtruction) I then take the 
Arithmetical Complements for Ratios, as they come, which will never 
raiſe the Multiplication above Unity by approximating to it. This, 
with the method here uſed in ſetting down each product and caſting 
up in two lines, explains the rule in the moſt facile and clear manner. 


I ſhall here obſerve, that when two Ratios ſucceed in one Claſs, (the 


| ſecond of which is always I) one or more ciphers will follow in the 
Line of Ratios; as in the two conſtructions before us; but this is 


accidental, and yet it is the moſt likely to produce nines; becauſe 


when we take the Arithmetical Complement for the Ratio, the pro- 


duct cannot be 790 much; but it will always be greater, by two Ratios 
wr! a Ine by. Jus Ratio as 4 Sum; and conſequently, by 
riung nigner wil de more apt to fill the approximation with nines, and 
the Line of Ratios with e ers e eee | N 


Va’! eme 10 ted 8 reo G7 
CO n O L IL A ien, 
The Line of Ratios and Claſs of Logarithms may be varied indefinite 
ways; ſo that there ſhall'not come two alike; and yet the ſame Loga- 
LOND Say army e 55 phe 


# 3 


„ 


rithm ſhall be conſtructed. . 


„ 


q * 
1 Fl * Fa * L 


VV -- Reverſe Rule. 1 1400 


Given Numb. 0. 3346788 (1)  1.0000000 _ 
„ eee 


; 


© + -0.3012109 (2) 045757 
eb Fen . 
0. 2710898 (3) 09151930 
Xg ___—_:9542425 _ 
0.2439808 (4). 1372723 
FF 
0.2 195827 (5) 185,00 

85 Xx 9 — 9542428 

1 F. 

5 


2 f 1 

; *F . 9 * 8 
1 F - „ gue ö — p * A 
7 8 1 4 7 : 4 e454 : * * WET I 240 ; "one * % " % & 0 2 
: 1 ** fi k FA b 1 " z 1 62 6 4 RES | 7 8 . 4 4 1 2. 4 E 4 l 
* 9 5 » / 4 N - 2 3 

" YL 7% 9 * „ 7 ©7 , * „ $. © % \ 1 * * F : » y * © * 3 4 [4 * 
# T's : 2 FI * * 5 3 ; 4 # » c t} $, 4. 1 7 4 ; 3 [4 F . % F 4 1 s bl = F 2 - — k 
— 

: F Au 5 7 ; C. AS SIG 

r E 1 J f £ 18 1 a 

"oh. >. 89 4 ug * . , cl 1 "$ — 8 * %# 4 * , 


4 


* 28 
\. 8 2 b 1 
& „ 1 4 „ Dy 


h# 


2 {I VS # Jak : 1 
163 : : | | 
| | | | Here 


ME IE. 


1 


Here each Product is a Number to approximate from; and FR 
18 oppoſite is that which the Wan of the . 
are to be raged. from. | 


AMOS: 


* - 
4 


1 1060400 (2) 3 1060400 5.01 —— (6) 5.01 Dre: 
N. 6 ILY + o. 0.0457575 N. o. 1976244 + 0. 2287873 
| 9036327” 8 4771213 o. 988 1220 0 698970 
0 9939959 — 0413927 0. 9980032 — 043214 
0. 9999599 — 23980 090.9990012 — 0434 
e — 174 90.999900 — 3907 
r  6.5440201 Log. CE . 
e 2 | — 
Te Fon OW Lk A4 0,5240280 Log. 


* 
— 1 £ 8 7 p 4% Þ | » W . ? * * * 0 64 . 3 . 2 7 ” 4 * % S # © 4 
14 4 * 143 1 # * + + 41 * 


This ſhews ar leckte ways may Fg ound to conſtruct the Logs 
rithm of aDy. Number, without going SS! than n 


£31 04 IF; w 0 ET 3148 * 10 ue 18 | 
We ect (FOI 7 . Direct Rule. f 
Given Numb. 3. 1 5 9 
„ die be ork 0.84509804 , + 
0. 781126 wy” 5. 84509804 
— „57. n 84509804 


0. 55180 5 0. 69019608 
: V 1855 84509804 


1 5 9442 

84509804 

0.1393914 ne \ ©:38039216 
7 84809804 
e (5) S2 555 
e 2, - + 84509804 


6.284727 (6). 9 
. e 


2 


. 
Here each Quotient: i is-a Number to appproximate from; and the 


Logarithm * is a 1 to ſubtract the Negative Loga- 
rithms. 


* 


89 
1 . 
. 
WL 4 


1 32 1 
du of the Moltipliers from; to produce the Logarichm of Nomber 


3346788 indefinitely as before; viz. 4 N Bi 2 1.36 940 Nini 98.1 
2.0455526 (1) 2.0455536 8. 0043644 6 2 


N. o. 4781120 + 0.8450980 N. 0.1991306, ＋ 02254902. £ 
0.9502252 — 307630 99956530 — 6989700 _ 


+} 


 0.9944742 — 170293 CORR: — — 47337 
p 0.9994466 _ — azar. . © N 353 * — 5 I 
o. 9999463 — 2171 py: (O60 — 261 
e —— 0 1 * 3 1 — 17 
13 . =. 

—3 „ e Log. 


— 5.524282 Log. 


"Hence both the Direct and Reverſe Rules ſhew indefinite ways of 
conſtructing the Logarithm of any Number by multiplying up to 1. 

The Indefinite Multipliers or iviſors may be changed at pleaſure; 
but the Products and Quotients muſt be kept np clo 0 to the decimal 
point, with the higheſt figure of the e, in the firſt place: Alſo in 
adding and ſubtra ing 1— Logarithms, * n are cre Fee to 
be rejected. 8 1 


Given, Number 3 346. 788 S Io"; to > find nr. 
9) 3346; 788... 8 ” " 0.054248 "A 


8) 321.8633333 99030900 
5 46.48 31667 ©. 450980 
N 2 
; Lee 3 via 4. 
2:0539446 © 4 5 8 5 
9.9486361 F 3.842822 
0.9960679 - — 0211893 
9.999056 1 143) 13009 ©, 
5 . 0.9999553 — 3907 
5 + 
HN DO. 730 ui 51700. „ 


3.524282 . | 


That 


18 1 
That is, when a Weber is put down as a Power of 10, then the 


Conſtruction brings out the whole Logarithm; viz. The Decimal and 
Characteriſtic together. 


PROBLEM TV. 


To find the Naber correſpondent to any Logarithm, to 
Twenty places of Figures; by the Rgfected Rule, approxi- 

mating from the Given Logaritzn to a Logarithm in the 
RADIX. | | 


; Here Negative Logarithms have döner Multipliers, and Affir- 
mative Logarithms numeral Diviſors. 

The Tine of Ratios ſtands diſtinguiſhed for it's Uſes in all Conſtruc- 

tions, both of Logarithms and N umbers : When a Number is given 

it opens the RADIX for the Logarithm ; and when a Logarithm 1s 


given It produces the Number by the continual Multiplication of K's: 


parts. 

Note. Every Logarithm, before hi work begins, muſt be * 
down as the Logarithm of a Root of 10. By a 0 for the Cha- 
r ape rogh in the Units place. Thus, 1 


Log. 4. 827262 put 0.827262 


Log. 3.123456 put o. 123456 
Log. 0.029318 put 0.029318 


Ae the Nutgber produced win always be a root of 10. which is 
to be raiſed or depreſſed according to the given Index: As if the 
Index was + 4. then the decimal point in.the Number muſt be moved 
four places more to the Right hand: Bur if the Index in the given 
Logarithm be — 8: the decimal point in the Number found muſt then 
be moved three places more to the Left hand. 

The Rule I have ſelected as ſuperiour to all others in producing the 
Numbers from Logarithms, by the Line of Ratios, is, to ſubtract 
_ down to the Logarithm of 1. That is, to ſubtract claſſic Logarithms 
from the Logarithm given, till it is diminiſhed to o. 
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tracted leaves 22094: The 
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Find the Number belonging to the Logarithm s 1. 8260748, or, 


6. 1151000 Line of Ratios. 6. 115 1000 


C 1. 00010 0 
se FFF 
— 413927 . £.14060007- 7 36-9 5 
rr 6. 7000002 Numb. 
, 22094 : we? A 0 [Sf 1 
„ 
Note 2. As in making Logarithms, the higheſt figure of each 
Logarithm ſtands underneath it's Ratio; ſo now mutually, each Ratio 
mult be placed over the higheſt figure of it's reſpective Logarithm. _ 


Note 3. If any claſſic Logarithm be divided by Four, the firſt 
votient Figure ſhews the Quantity of it's Ratio: Therefore, after 
ſubtracting, I take the Fourth of the Remainder, The firſt Quotient 

Figure is the Ratio; and if not, it guides to the Claſs where it is. 
Here I put down the Given Logarithm 1.82 60%48 as the Logarithm 
of a Root of Ten; viz. o. 8260748 (by Note 1.) I then look into the 
RADIX for the Logarithm next leſs than .8260, &c. which is 
778151, &c. viz. The Logarithm of 6. Therefore I put 6. in the 
Units place of the Line of Ratios, and it's Logarithm underneath the 
iven Logarithm ; and having ſubtracted, the Remainder is 479235: 
By Note 3. I fay, the Fours in 479235 1s 1, &c. this firſt Quotient 
Figure I put as a Ratio in the firſt claſs, by Note 2. and at the ſame. 
time 1 down it's Logarithm 413927, which ſubtracted leaves 65308 x 
The Fours in 65308 is x, &c. which firſt Figure (by Notes 2. 3.) 
put as a Ratio in the ſecond claſs, whoſe Logarithm 43214. being ſub- 
Fours in 22094 are 5, &c. which firſt 


Figure (by N. 2. 3.) I put as a Ratio in the third claſs, whoſe Loga- 


Fa / 


* 


rithm 21661 being ſubtracted leaves 433: Laſtly, The Fours in 433 
is 1, this firſt Figure as a Ratio I put in the fourth claſs, whoſe Loga- 
rithm 434 compared with 433, being nearly the ſame, terminates the 
Operation. A | 
This gividing the Logarithm by Four, and taking the Firſt Quo- 
tient Figure for the Ratio, is an excellent way of finding it, and it's 
Logarithm by it: much better than to find the claſſic Logarithm firſt, 
and the Ratio by the Logarithm. „ | 
The Line of Ratios being now completed; the continual Multipli- 
cation of it's conſtituent parts, any way ordered, will produce the 
Number. . , h 
But becauſe the lower half of the Ratios as they ſtand in the Line, 
are always equal to the Product of their continual Multiplication ; 
therefore I make the lower half of the Line of Ratios connected with 
Unity the Multiplicand, and the upper half, with the-Integers, con- 
tinual Multipliers. Thus, in finding Numbers, as before in making 
Logarithms, half the Short Multiplication is abſcindeg. | 
Here having removed the Zine of Ratios 6.1151000 as above; I put 
down underneath it, the lower half; viz. 1000, which connected with 
Unity becomes 1.0001000 the Multiplicand ; conſequently p.z15 are 
_ the cantus Multipliees: i! fo io id mgo,4 nt De 
Beginning with the loweſt, Ladd Five-times 1.0001000, three places 
lower to itſelf, which produces 1.0051005: Secondly, I add once 
1.0051005 two places lower to itſelf, which produces 1.0151515:_ 
Thirdly, I add once 1.0151515, one place lower to itſelf, which pro- 
duces 1.1166667 : Laſtly, I multiply 1.1166667 by 6. and it produces 
the Number 6.7000002 a root of Ten; but moving the point one 
place forward (by Note 1.) makes it a Whole Number; viz. 67. ooo 
or 67. which was the Number required. T2 | 
_ To produce the ſame Number a Second way, by adding to the 
Logarithm of the Root; viz. to 0.8260748 the Logarithm of 10; an 
dividing the produced Root of Ten, by 10. | | 
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9. 0632935 The Line of Ratios. 9. 0632938 
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Here I put down 1.8260748 which is the Logarithm of the required 
Root of Ten plus the Logarithm of 10. Firſt 4 look in the RADIX 
for the next leſs Logarithm than the Poſition; which being that of the 
Integer 9. viz. .9542425; I put down q. in the Line of Ratios, whole 
Logarithm alſo being put down and ſubtracted, the Remainder is 
8718323: Secondly, I take out the Logarithm next leſs than this 
Remainder, which being that of the Integer 7. I. put 7. (over the g.) 
whoſe Logarithm being ſubtracted leaves 267343: Thirdly,” The 
Fours in 26, &c. are 6; a Ratio of the ſecond claſs iN. 2. 3.) whoſe. 
Logarithm being ſubtracted leaves 14284: The Fours. in 14, &c. 
= 3, I put in the third place (N. 2. 3.) whoſe Logarithm ſubtracted 
leaves 1275: The Fours in 12, &c. = 3, but becauſe it's Logarithm 
is tos much, I put 2 in the fourth place, whoſe Logarithm ſubtracted 
leaves 406: The Fours in 4, &c. is 1 in the fourth place, but becauſe 
it's Logarithm is too much, I put 9g, in the fifth place, whoſe Loga- 
rithm ſubtracted leaves 15 : The Fours in 15 is 3 in the ſixth place, 
whoſe Logarithm ſubtracted leaves 2. Laſtly, The Fours in 20 is 3 
11 the ſeventh place, which completes the Line of Ratios. | 
From this Zine of Ratios, the Number. may be produced thus : I 
make the lower half (rather leſs than more) 935 connected with Unity; 
pk 5 | | viz. 


37 1 


viz. 1.0000935 the Multiplicand, and the upper dert viz. 9.0632 
eontinual Multipliers. 

Firſt I add Twice 1. 000935 four places lower to itſelf ; which 
produces 1.0002935: Secondlyy I add Three-times 1.0002935 three 
places lower to itſelf, which produces 1.032944: Thirdly, I add Six- 
times 1.0032944 two places lower to itſelf, which produces 1.063492 1: 
Fourthly, I multiply by 7. and it produces 7-4444447 : Laſtly, I mul- 
tiply by 9. caſting off the firſt figure of the product, and it produces 
the root 6.7000002 : whence the Number 67. as before. 

The Third way is, to add the Logarithm of 100, and to divide the 

roduced Root by 100. 

The Fourth way is, to add the Logarithm. of 1000. and to divide 

the produced Root by 1000. &c. 


Ex AM y I E II. 


Given, the Logarithm 2.8790958795, to find tho 1 


| 7.08 13224220 Line of Aro: 7.0813224220 
. . | | I.0000024220 
. == 224469950400 |  1.0000224220 
339978395: 1. 003224287 
e 10 | 
* 3 | 7. 569998966 Numb. 


1400066 
— 1302688 


Here 


1 


Here having put down the Logarithm of the Root; viz. o. 8 790958795 
I take from the RADIX the Logarithm next leſs; which is the 
Logarithm of 7. therefore I put 7. in the Units place of the Line of 
Nalios; whoſe Logarithm ſubtracted leaves 339978395: Now, the 
Fours in 33 is 8, a Ratio of the ſecond place (becauſe it muſt ſtand 
over the firlt figure of it's Logarithm by Note 2.) whoſe Logarithm 
ſubtracted leaves 5740840: The Fours in 5 is 1 in the third place 
| (becauſe it ſhould ſtand over the o before it's Logarithm which begins 
with a cipher), See the RADIX in the next Problem, &c. &c. 
In order to produce the Number, I remove the Line of Ratios, and 
put down the lower half connected with Unity; viz. 1,0000024220 
under it for the Multiplicand; then the reſt 7.08132 are continual 
RR... A0 + a 9, = 2: git 
Firſt, I add Twice 1.0000024220 hve places lower to itſelf ; which 
produces 1.0000224220 : Secondly, I add Three-times 1.000022 4220 
tour places lower to itſelf, which produces 1.0003224287 : Once this 
added three places lower to itſelf produces. 1.0013227511: Eight- 
times this added two places lower to itfclf produces 1.08 14283712 
which multiplied by 7. produces the Root 7.569999998, &c. conſe- 
- quently, moying the point two places forward (Note 1.) 757 is the 
Whole Number. e, | 1 5 
The reaſon why the Ratios 1 and 2 only, are every where put a 
place higher than the firſt figure of their reſpective Logarithms, is 
evident, if we conſider that the firſt place in both is always o. for the 
Logarithm is leſs than half the Ratio. | ” | 
| Fo produce the fame Number a Second way; viz. by adding to the 
Logarithm of the Root; viz. to 0.8790958795 the Logarithm of 10. 
and dividing the produced Root of Ten, by 10. _. | 
pon trial I ſoon find this Poſition does not vary the Line of Ratios 
infinitely ; and therefore I paſs on to the Third way; that is, To add 
the Logarithm of 100, and to divide the produced Root by 100. Thus, 


9.038 1625565 Line 'of Ratios. 9.0381625565 


Log. 2.8790958795 i 1.000002 5505 
— 2.80627275282 © T.0000625567 

, | 162682512 _ 1. 0001625630 
— 128372247 1.008 1638635 


| F 35311265 


b 


235312668 ö 1.038408 7794 
— 34605321 9.3486795146 
| 705944 84111111111 
— 434273 8 7.5700000000 Numb. 


271671 

— 260569 

11102 

— $686 

2416 

— 2171 

245 
r 


Here the Logarithm of the Root increaſed by the Logarithm of 200. 
3s 2.8790958795: Now becauſe here is no Logarithm in the RADIX 
high enough to take off this Poſition; I try how many times the 
Logarithm of g. is contained in it; which being three-times, I put 


3 ; | 1 5 l 5 
9. in the Line of Ratios, and three- times the Logarithm of 9. under- 
neath the increaſed Logarithm, which ſubtracted leaves 163683512 : 
Secondly, The Fourth of 16 is 4; but its Logarithm being greater 
than 1636, &c. I put 3 in the Second place, &c. &c. | 
— Having removed the. Line of Ratios, I connect the lower half with 
Unity, making 1.000002 5565 the Multiplicand, which I multiply con- 


tinually by 9.03816, to produce the root. 


In this Operation there is nothing new or difficult, except what 
. £ | 


relates to 9. which is thus; I multiply 1.0384087794 by 9 (units) 
and it produces 9.3456790146: this multiplied by 9 (tenths) pro- 
duces 8.4111111131 corrected 8.4111111111: this multiplied again 
by 9 (tenths) produces the root 7.5700000000 true, whence the Num- 
ber 757. as before. Js | 
Here .9 X .9 being e X * ( caſting off one figure each time) 
amounts to the ſame thing as dividing the root by 100. 3 
i ; The 


15% 


V The Fourth way is to add the Logarithm of 1000. and to divide 
1 the produced Root by 1.000. &. 5 . 
1 Given, the Logarithm 0.31808083647977 of fourteen figures, to 
* find the Number, to fourteen figures, correſponding thereto. 
3 2.04004029953217 Ratios. 2. 4004029983217 
N Log. 0.3 1808083647977 1.00000009953217 
| 1 — 3010299966398 | 1.00000029953219 
: | „ f 1705084081579 1.00004029954417 
B | — 170 29878 | - 1.04004191152594 
1 | : * 2.08008 382 303188 Numb. 
1 — 1737143185 ge 70 
H 13008516 
| — $685889 | 
| 8 4322627 
| — 39098620. 
1 413977 
— 390865 
= 1715 
1 5 
| 141303 
N I 4 11:94 
7 
. 
1 155 
* This Proceſs is evidently the fame, with regard to form, as in the 
foregoing Examples: But what 1 would here obſerve is, that in this 
Operation, the Cube Root of 9. is extracted to fourteen places: For, the 
'Logarithm of 9. which ſtands in the RADIX, is o. 954242 50943932, 
&c. the 7 of which is the given Logarithm o. 3 1808083647977, &c. 
| 1 . I 4 — | * | D whole 
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Ne 9.15052130872540 a 8 | 


— 3424250943932 
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363838 32704048 
2 30102999366398 


6280833137647 


— 4139268515023 


Thins | of 1 2141564621824 ' 


— 21 18929906994 
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— 21709297323 
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— 43429426 
1340%903 

— 13028933 
379070 

— 347430 
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— 3040 


4233 
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304 
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17 
1 
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produced Root by 100. 
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Shoe Number is here faund to be 2.08008 38230518, dc. the Cube 
Root of 9. Wes N „ 
To produce the ſame Number a 
rithm 0.3 180808 3647977 the Lo 
produced Root of Ten, by 10: 


a Second way, by adding to Loga- 
rithm of 10; and dividing the 


9.15052130872840 


1. 000000008 72840 
1. o0000 30872840 
1. 00000 30872871 
1.00002 130873488 
1.00052 131940926 
1.03054738537972 
1.135602 12391769 
2.3 1120424783538 


208008382 303184 Numb. 


n figures. 
Logarithm of 100; 


| In multi lying 2.31120424, &c. by 9 (tenths) I caſt off one figure, 
| which divides the produced Root by 10. 


as by the Firſt Way, to fourtee 
The Third way is to add the 


This Cube Root is the ſame 


and to divide the 


The 
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7 "The Fourth af is to add the Loga unn ct 1000 andi divide the 
er Root 1 ys 4 0 5 e 0 200% 
5 . . A TE 0 | 11 ie ee 4 


3 ee o. nen . of 8 bus, co-find 
the Number to eighteen places correſpondent thereto. 


7 .000133677136996137 Ratios. my 600144635 i369961 8 
Log. O. oO 5852874164214 _ 1.000000000136996137 
— 3427276862670 1. 00000007 136996138 
; . ; 1 .000000077136996638 


: 1 oa 4 þ 13028039028489 1 I 37042920 
9 — 1302881491388 1 e WE 
| 29407678 1667 8 1 900133 O ty "Oe" 

© — 260576610969 
| 33500170698 
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a 3040061362 a —— 3 
59499660 _ e nd Pts 
3 43429448 — 2 : 
16067218 „„ ; 
— 13028834 bt: 807 be men 
3038384 * 
— 2605767 5 
1 432617 1 £ 
41752 „ Tbs 
— 39087 5 
2665 1 
„ 5 V 
. 8 
, = 
Jo this Operation abe 365th Rein uf 1.95. enraged. to a een Places; 


viz. 1.05 75 = = r. ec. For the Logarithm of 1.06 


(or 
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{of fve' in the ſeebnd claſi) ; v viz. Logarithm 0.021 18929906993 * 3. e. 
divided by 365, quotes the given Logarithm, &c. Vc. 7 


N the ſame Nude the Second way, by adding to the Loga- 


| rithm N the, be of 1D 3, 498. dividing che | 


produced Root of Ten, by 10. 


| 9.110233697 1349981 39+ Ratios. 2 
Log. 1.000058052874404214 _ 
— 954242509439324875 


recs. co 
| 4 £392085150225040 


4422858276614298 
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10148449397 1724 
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| I.0000000001 34998139 | 
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1. 0002337049875 12 195 
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Here multiplying the laſt clagh by Ni ine; Icaſt off one figure * che. 


0 . which is the ſame as multiplying by 9 (tenths) or dividing. the ; 
produced Root of Ten by 10. By this Second way the Root of 1.05 is 


the fame as before to eighteen figures ; exhibiring' the Compound Inte- 


one day in the Whole, at 5 C. per cent. per anions 1 30/765 Ht b3oute; 
The Third way is to add the Loganthea. of. 100 and to divide the 
produced Root by 100. © 


The Fourth way is to add hs Logarithm of 1000 and to divide 


the produced Root of Ten, by 1000, & e. nn — 2 


In the RADIX ide Second Claſs bas es Nawberss viz- 1.09 


1.08 1.07 1.06 1.05 1.04 1:03 1.02 and 101; which are the Annual 
Amounts of 1 £. at Nine, Eight, Seven, Six, Five, Four, Three, 


Two and One Pound per cent. reſpeCtively ;, Therefore if the Loga- 


rithm of any one of theſe, taken out of the ſame Claſs, be divided 
4 N 365 to Twenty Figures in the Quotient; a Proceſs like this will 
erhibit the daily Amount at that rate of 141 Intereſt, to 
nr Figures in the Number. e eee 4 
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Given, the Logarithm © 0000000001 ; 3 find the Number.. 


——— pro —— 
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230258509. 


"Teſt of 1 L. for one day in the Decimal; and the amount of 1 C. for ? 
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L 45. J 


The Second, Third, Fourth, &c. ways might be. applied here as 

| uſual ; but then they would be much more operoſe by the addition of 
| the Indices, as is evident: Therefore a Second proof neareſt this (in 
canciſeneſs) which ſubtracts down to the Logarithm of 1; is BOOK, 
e that adds 15 to the ee e 


1 | Second way. I I Bel 
* z 
1X 1.0000000000697414906575 th es 
— 0.0000000001 ganb8n44558 14  0.9999999999902585093445 , . 
L. o0:000000000t TFT 1 .0000000002902 585093396. _ 
+ 260576689124 1 .0000000002 302 585093258 8 N. 1 
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E © 4 4 x 
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Here 1 add continually to the given Logarithm ſuch affirmative 
Logarithms as will make it ballance the negative Subſtitute, ſo that the 
ane? whole 


* i 


1 4 


LY 


| whole Som of the Logarithms when caſt up together may be equal to 
e e 
Having thus completed the Line of Rativs, when removed I ſubtract 
the lower half 97414906575 from Unity (whoſe Logarithm this Rule 
adds up to); Then I multiply the Remainder by 1.000000000g whoſe + 
Logarithm is —; and divide by the upper half 1x.00000000006 whoſe 
* er is +; and it produces the Number the ſame as before. 
In this Example the 10000000000th Root of 10. is extracted two 
ways, wherein the figures 2302 58 509 are an approximation of Lord 
Neper's Hyperbolic Logarithm of 10. which expreſſion: 1.000000000, - 
R Te 230238309, &c, each infinite; gives ſome Idea of the infinite Root 
mu CR RE ERSne 
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E x A M 11. . 


Io find the Number correſponding to Logarithm 0.6166 1644 inde a 
finite ways, by Addition of Indices and Subtraction down to o. 
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Logarithm of 9, &c. 
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— 02 05999 
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 — 4139209 
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— 1703334 
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© Second Way. 3 
| Fomib the. given Togarichm + the Lerne of 10, ſubtract the 


+ 


444438812 


1.000098 12 
1. 00035514 


1. 00435656 
10445308 2 
1.14898 390 
_ 4:59593500 

15 3634204 Numb, 
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Third Way. 


From the Firſt Remainder .662 37393 * che e Logarichm of 10, ſub- 


tract the * of 9, &c 


5.02 1292 85 | Ratios. 


Log. 


0.66237393 
— 95424251 
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5. 02229285 


1. 0009285 
1. 00292 87 


70813142 
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From the Firſt Remainder 7081 3142 + the La alen of 10, fob- 
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Fourth Way. ho 


tract the Logarithm of 9. &c. 
Be 513158712 Ratios. 5.131887 12 


Log. 


— 95424251 


—_ 


_ 0.70813142 


75388891 


— 69897000 


5491891 


— 4139269 
1352622 


— 1283722 


1. 00008712 
1. 00038716 


* 


1,00158775 . 


1. 031635338 
1. 13479892 
567399460 


_ ...5.10659514 Similar line. 
LA 3 "hs 


Similar line. 


2 * 
"4 


was the ne of 9 


8753057 


9 * 

* 

: ; : ien 
1 = 


— 95424251 
799964640 
— 22813125 4 


2149515 


7.00070449 
Log. 0.79964640 


| =—=:95424251 


84540389 


— 84509804 


b F * 
rg is Fits TD 7s 45570 + the Login N 10, ub. 


25 695070449 | of 


1.00000449 


| 1 00070449 i 


wh Ir 105973970 


H 


30443826 


| þ n Similar line, $7 


Sixth u Wi 


e the Firſt Remainder .79964640 the Loegarithm 0 10, ſub- 
track the Logatithm of 9, &. | 7 


7.00070449 


7.00493 143 


1. 00000449 
1. 070449 


6. 6.304438 2 Similar line. 


4 3 


o 


the prececing, will thew the Product. | 


* * 
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Here the 8 is made by the Firſt Remainder, which is 5 


continuation of the given Logarithm the Logarithm of 10, — the 
Logarithm of 9. &c. rejecting the Indices; and is the ſame in effect 
as adding (the Indices 1. 2. 3. 4. 5. &c. i. e.) once, twice, three times, 
&c. the Logarithm of 10, and ſubtracting an equimultiple of the Lo- 
3 of 9. 


In producing the Number I multiply the lower half connected with 


Unity, by the upper half of the Line of Ratios, thus far as uſual: But 
in multiplying by 9 (tenths) I caſt off at each time One Figure; and 
continue till One Line falls Similar. 


This Line, by reviewing the preceding, you will find to be Similar to 


a line there; and as far as theſe lines agree, juſt fo far will the Num- 
bers agree: Therefore by terminating every numeral Proceſs at the firſt. 
Similar Line, they are rendered equally conciſe, and the Proof is as 
certain as if multiplied by 9 (tenths) down to the Number. Here 


.61661 644 | is the Logarithm Sine, and 41: 36342 the natural Sine of 


24*: 26, 


PROBLEM v. 


To illuſtrate the Uſe of 118 by the CLASSICAL 


NUMBERS. 


The Wann Wann wherein Logarithms may be employed 
are theſe ; VIZ. Multiplication, OV layolution and Evolution. | ; 


ol 1 2 % +4 
oo 2 5 


—E x4 MPLE „* eee 


3.% 3: 4 


To multiply 98765439 10 into 12 34567890 by ating their . 
together. 


„ 1915 5 F 2 


$49 5 


9. n 4 of Multipticand.” 
_ 9.0915149772 Log. of Multiplier. 


19.0861199453 Log: of Product. 
The Sum of the two Logarithms, when brovght into Waden, by 


* 0 


13 


4 
X. 
* 


LE 


421604434 %sn 12180448 & 
Log. 00861199453 1.00000 4 440 
8 — 791812460 | e 
650 3869 % 18..0060448115 
— — 1. 0161032396 
26173255 9 Numb. 


— 25979507 
193448 
— 173714 
; 19734 
a 
142362 

r 4 
3 e 2 174 
17 

. 

80 


5 Fightin : 12195263 t1000d60ucbb/"by Logarithms, 
730  12193263111263526900- by Numbers. 


Here the ten higheſt figures are the ſame in both, which proves that 


theſe Logarithms of ten figures, extend to ten Hgures, in the Multi- 
2 Powe Wann d Fraduct. 4 Þ 2 bo 


E oY 


cathy. ++. 


| To divide Sire by 12 34567890. 5 l the Loga- 
rithm of the 


viſor trom the n of the Dividend. 


9. 99 46049681 Log. of Dividend. 
9.09 13149772 Log. of Diviſor. 


o. 9030899909 Log. of Quotient. | 


* * 4 4 


. 
The difference of the ws Logarchns, when, rought into Numbers, 
wall exhibit the > cont e 3 80.1 - 
oy | WY a: 1, IS (21 EE 8 
Log. . o. 9030899909 —5555506096 . 
5 EEE 8.0000000720 Numb. 
Bs 7 : 1 i : | Nog WES 2 I 0 
Fp N 39 eee ee e 
5 5 


8.000000072 by: Aab. 
oder: * Numbers. b 


The A en "FR" a che ſame to ten fignres, proves that theſe 
Logarithms of ten figures, extend alſo K. den e in the Diviſor, 
Dividend and Quotient. | TY 
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En bi N 


'T 0 wilt Number: 4.05 to the Eight Hutdredth Poxer by multiplying 
it's Logarithm inte $098 TTL e Frese into Numbers. 


81160822 6838569695 Ration eee, 
2 1695 $4 2925505049825 5 WIND eB „ 7 0,5 Ll 
| 483492 689585146459 1.000000026838569837 

= — 413926851582þi5043 rf 4.000000726838588624. 


6956583800289608 1. pain au 
e — 4327373782642 5% TT TAL 
9752805 2 e Ws. 09060862416641724 +60 * 
3 8 96 „ nn pits 
t 1.177618 14488895554 
— OG ˖ Fo6:5901645 
: 5 | SE SR . 9 ee 307 hed 4 
: — 2171466980853 TERED | 
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7 315661873556 53. 
„ — 304006030930 9 
e 11655842626 
— 8685889551 
| 2999953075 
— 2 05766884 
364186191 f 
— 347435585 
16750606 
— 13028924 
3721772 | 
_— - 2474356 675 : 
249430 - .*! 
a, ——— 
39 
— 26058 
1 
— 92 
To. 
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r r 

=D. 5 
1 1 1 n 
0 muy he + Louth of 1.05 or 5 in * Second Clak, by $00; 
which produces Logarithm 16.9514392559504582 3479200, here I caſt 
off three places from the product as defective, and proceed with 
16.95143925595045823479 as true: But the Index 16. ſhews that 
there will be 17 places of Figures in Whole Numbers; and therefore 
take 18 Figures in the Eogarithm as ſufficient to Ene them: 


Whence bf: = ee 5911 1644 JL. 
"EXAMPLE Iv. 


To ke 1.04 to the es * e. Power '= = the 5791705819 &e. 


Power; by multiplying it's Logarithm 0.0170333 393 into the decimal 
 lagex; and finding the Number. 
| 80 


f |; 55 
* 
- F x * : n . 
. 13 | 
» K * 4 Vos * 
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1 * 5 
O „ . x: $4 
TE 2, $48. * . 8 * 


240 s Irs 0 OED nn 
0.21920 


5-21917808219 e 1 8 ; 
3933330710. inverted Log. of 1.04. 
521917808 EE oO 
365342466 5 
1565753 1 + pie 
—_— 
15638 
1566 : 
8 470 ” un 02 
: | 7 T0: .- SLE k Fg 
77 0.0889000312 | Log. of the Power. 


3 * 


This ſhort way of reducing 2 (80 days) into decimals, is thus: I 


„ Tr 
multiply 80 by .00274 or .002723 ; viz. I put down 80 and multiply 
it by 3 which produces 240; this multiplied" by 9 produces 2160; the 
Sum of theſe is 0.21920 = 0.2192 = 0.2191999999, &c. The nines 
are not to be put down, but the Arithmetical Complement in their 
ſtead ; viz, The Arithmetical Complement of .2191 annexed to it is 
0.21917808, and the Arithmetical Complement of 7808 annexed to it 

makes 0.219178082191, &c. infinitely. Thus 5 Years 80 Days is 

5.2191780821917808, &c. Years. . Having got the Logarithm of the 

. , OY. 

4134223228228. Ratios. 1. 222728225 
Log. 0889003 112 


11 


4000078275 
— 791812460 10.000078 280 
7 297187852... ..- ; 10005778669 - 
— 86001718  _  1,0025790226 
11 186134 1.4 M4 & 1.022 6306031 ö 
— 8677215 ; 1.2271567237 Numb. 
5 2558919 : £ * 55 15 


This Number 1. 2271567237, which is the Amount of 1 /. for 5 
Years 80 Days; at 4 /. per cent. per Annum, Compound Intereſt; 
when multiplied into any principal Sum, will produce the Amount of 

that Sum, on tife ſame terms: Thus, if the above Number be multi- 


plied into 169 /. the Product 207. 38948630 /. 207: 7: 94 is 


the Amount of 169 C. for 5 Years, 80 Days, &c. 7 
But this Example is intended as a general Rule for caſting up 
Compound Intereſt for any Term of Years and Days (fo that the 
whole Amount does not exceed 22 Figures) at any rate from. 10. 
| down to 1 /. per cent. And alſo for any other rate not found in the 

Claſſes, by firſt making a Logarithm for the rate propoſed. 

E'x amr C2 VC 
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- To extract the 2Z Root of 1.05 by finding the Number to it's 


3 | | | „ 
Logarithm . 02 11892991 X 35 Viz. 


1. 0388371213 Ratios. 1. 0388371215 


Log. o. 0166611749 1.000007 1215 
| —_—_ 128372247 . T.0000371217 
38239502 1. 0008371514 
— 34605321 1.00 884384868 | 
„ 10391091641 Numb. 
— 3472907 | 


161214 


| 
| 


— 130286 f 5 
30928 000 


This Number 1 039109 185 exhibics the Tame a of 1 L for 


: 797 Days, as if done by the above Reg Rule, on” 


Note, When the ProduR Minus 1, as 77 X. 6027 J — 1 0. 7863 7 


has Five Figures; the hi higheſt Figure muſt be fubtracted alone, * EU 
0.786377 is 0.78630, 5 1 — the Arithmetical Complement of 
the Four loweſt 1 25 repeatedly ; viz. 0.7. logs 030-1369. 


: =E.= | | 


+ 


Nite. 2 3.5 8 Se. = 14 * 8 22 = 3 Ale 999-29 2 111 


(Ex. 7. Prob. 3.) therefore the addition and ſubtraction of the Loga- 
rithms, reſpectively, will make the Logarithms of 1.12 and 1,11, 


which are the Amounts of. I 4 at 12 and 11 per cent. 
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5 2 = 2 +&# R 4 
Rates. Log. of the yearly Amounts, 22 Log. of the Gay Rusbente . 
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#23 72 x . 


1.0 924 + 582550407502 00011 340461687 1849426713 
| 1.09 |-0374264979406236352005| |.000102538350522256534 790 
1.08 |.0334237554869497023126| |.600091571932840958088528 
1.07 |-029483 1752090405340 . £00080,503500507423673519 
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I.05 .02 11929906 99380727935] |-000058052874 1642 13898064 
1.04 |.0170333992987803548477| | 0o0ax6666683010357136569| 
1.03 [.0128372247051722051710| |.000035170478644307411428] 
1.02 |.0086001717619175610490| ( 000023562 1144162 12496025 5 

1.01 -0043213737826425742752| .000011839380226418011713 | 
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ws 
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Fa + 5 3 Tr * 1 57 


RT Sg: 10. Ie e eee ot £ „ 
Ia chis Canon the Ful Colluss ſenkibn 525 Rates per . or per 3 
Deng the Second Column ſneus their Logarithms 3 ſtand in the 
Claſſes; and the Third Column which is every where the gögth part 
of the Second, ſtiews the e af * n e of: 97 
Rates reſpe@ively. | Leite 22705 92 © 45 


7c 25 ved. it 10 KD s 
To cumpute the —— of. A 1. 8 Fears als 80 — at 44 
” Cent. per Annum, Compound Intereſt, by this TapLe.- 


1.04 Log. 0179333393 . Fe; Bj g. 00046666683 
; 5 Years. e esd Days. 
58 ee 5 863733337645 | 
Fo ora” | 
. 0889000311 
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The Ag gregate Logarithm .088900031 I reduced i into | Numbers will 
ſhew the 2 ne Pound, as in Example 4. 
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To extra the Sec 050 Root of it the Poke . Decimal F 2 P 
n 2 it's Eogarithm ther 


by five add finding the SA ss“ 5d 10 Issa! Rk; 
64 o dir 44228419 396 ö | 91.1 
umb. . 00982 544073 60.1 | 
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Here I put 1. for the Index, becauſe the "quantity. of the Deci- 
mal Reſolvend begins upon the fourtli place below Units: Therefore 
the Logarithm — 4. . 8440136837 being heterogeneous, I ſubtract 
the decimal parts from the Index, and it becomes — 3. 2 9 
homogencous, or wholly negative; which now being diwided by the 

Denominator of the Root; viz. 5 quotes o. 63 1197 bf negative; then 
ſubtracting the Decimal From the Index o. it leaves 1. 7.3688027372 the 
Logarithm of the Root reſtored to it's 225 Nenrogenouasniorailfor 
* the S al bange un,,ů 190% 10 159 


W 
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} 7 
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'2.1624754960 Ratios, 25 162478450 „ 01 0. 


e 0. 3688027372 c | 1.000005497 "4-9 : 
© _:3010299957 1.0 2 


677727415 1.0004755266 
4 —— 52 ALI 1.0024704777 


* - 


- p_.* | 
4 [ MES 9 1 ] 


263800563 1.06262 50664, 
3 253058653 © 14.7685875730 
e n 23 ae ner oor 2 337 7751400 4 58 = 4 
8 „ͤö ;ͤnd½%ũ.dÿ ©. 6 a | 
= 2064605 . Y# =» 3 8 

2112 3683 * 83 © $17 To 3 
327864 IT I 045.0, S037 M1 
9: 6303995 gerd e. 
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But becauſe the Index of the Logarithm of the Surſolid is — 1; 
therefore the firſt; ſigniſſcant figure of the Root is one place below 
Units, i. e. in the Frſt place of Decimals; Wz. o. 2337775146 the 
Surſolid Root required; which involved t the gth power produces 
o. 000698254407; every figure of which is true. | 

If it was required to extract the ſecond Surſolid (2) Root of a large 
Whole Number, as 98768432 10. whoſe Logarithm is 9.9946049682 ; - 
Here the + of 9. 9946049682 is 1.427 8007097; viz. The Logarithm 
of the Root, whoſe Index ＋ 1. ſhews the firſt Figure in the Number 
is one place above Vnits, ige. theoſecond in Whole Numbers. | 
This New Method: of Involution and Extraction evidently excels 
any thing of the kind done by Natural Numbers; which. if it takes 
place at the Cube or Surſolid Root, it is manifeſt the higher, and the 
more involved the Extraction is, the more the advantage will obtain in. 
favour of this Rule. | 2108890 
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To conſtruct 
Natural. 
175184318 
N. Sine. 0.559199 
o. 95062799 ' 
0.99815933 
| :0.99915749 
90.99995682 | 
0 | pe 6® 2 
ct 1-93720728 Ratios. 
N. "Tang, 0:50732900 eee | 
121 4; ig 206.7 91 ent 2 062d 1997 
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9.9999 30 67 3473.” G I ht & $44 
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Hence 11 appears, Hp not only whe TABLE of . in 
| Sber wen for Numbers; but alſo his TABLES of Logarithmic Sines, 

Tangents, Secants and Verſed Sines, to every Minute of the Quadrant, 
are Salt ucded from the Natural N umbers, Sines, Tangents, Secants, 
&c. each Ten different ways, and vice verſa (Ex. 6. Prob, 4.) By a 
RADIX * Feu. enn only Forty - ſix Logarithms. P. 80. 


3 CONSTRUCTION. b ar 
2 7 3 8 

The Claflical RADI X was conſtrued to Twent — ane in 
Number and Logarithm, by two others conſtructed for that purpoſe; 


the one conſiſting of r n OW and the other of Cugx- 


SquvarE Roots. © A 6 $1 | | 
1. The Square-Square RADIX i is made by Seals the Square 
Root of Ten to 22 or 2 in Decimals, and then a continuation 


of Square Roots out of that Root, and to the ſame length, till the 
Reſolvend 10 is extracted down to 1; and by halving the Logarithm 
of Ten as often as the Square Root of Ten is exeratted, at which time 


the Logarithm 1, will be reduced to o. 


2. The cube · Square RADIX is made by ehrading one Cube 
Root of Ten, to 23 places in Decimals, and out of that Cube Root 


a continuation of Square + and ene to the ſame length, till the 
| Reſolvend 


ITN] 


* 


Reſolvend 10. is extracted down to 1; And by thirding the Logarithm 
of Ten once for the Cube Roct, to- 23 places in decimals; and then 
halving afterwards as often as the Square Root is extracted; when the 

Logarithm 1, will thereby be reduced toe. 
- Theſe Two, being in ſabtriplicate proportion, are inveſted with a 
peculiar quality, which makes them ſuperiour to any other Firſt Con- 
ſtructions; viz. Their Numbers reſpectively willbat certain intervals, 
by Multiplication and Diviſion, produce the ſame Number; and their 
1 by Addition and Subtraction, produce the ſame Loga- 
rithm. e | 

By this meeting of the Numbers and Logarithms, the Work is 
proved fix, ſeven, tight, nine; or ten times, in the courſe of one Ap- 
proximation. Therefore beginning always with the Cube-Square firſt, 

whole Logarithms run out alternately by 333 333 infinite, or by 666666 
infinite; when the Addition of thele produce 999999, &c. or the Sub- 
traction ooo, &. I then ſtop here; and turn to the Square- Square 
RADIX, which in it's Apptbximation will produce the, ſame thing. 
It was upon two A Acus's placed together, that L worked. off 
the heavy Numeral Part of chis Calculation x" where: (by making Tarif- 

fas df the Factors or Roots on paper) my Multiplication and, Diviſion 
were only Addition and Subtraction which have no: mental reckoning. 


The Reſult of this large Calculation, every where atteſted by a2 
Quadruple Proof, is the following RADIX of Twelve Claſſes, ex- 
tended to Twenty-three Figures; Twenty- two of which are true. 
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This RADIX of Ten Claſſes is extended to Twenty-one Places int 
the Logarithms, in order te ſecure twenty: places both in Logarithms *. 


and Numbers. 


The Approximation by Claſſical Numbers muſt be carried to Twenty- 


one places, conſiſting of Ten Nines and Eleven Defectives: Hence 


+ - the Line of . Ratios will alſo extend to Twenty-one places, in the Mid- 


dle of which the CorrRecTiNG Ratio ſtands; When this Middle Ratio is 


either , 8, 7 or 6, you mult carry by way of ConrecTION, 16, 13, 


10, or 7, reſpectively : But if the Middle Ratio be 5, 4, 3, 2, 1, or 
©, then carry 5, 4, 3, 2, 1, or ©, reſpectively to the Twenty-firſt, or 
Joweſt place, when you begin to caſt up the Logarithms. Thus every 
Eogarithm conſtructed to Twenty-one Figures, will have Twenty Fi- 
gures true. „„ 1 


Note. This eaſy Correction, which may be uſed either in making 
the Logarithm, or after it is made, is yet more valuable on another 
account; viz, It holds good every where, for a RADIX of Four, 
Five, Six, Seven, Eight, Nine, Ten, or any other Number of Claſſes, 
which may be made 5 
gures in the Logaritùhmm. 


2. When the Logarithm required is within the limits of a RADIX. 
there needs no correction, becauſe you can then go one place beyond _ 


your Deſign. 


This RADIX of Tzx CLa 382 8 conſtructs the Logarithms to all 


Natural Numbers from Unity up to Twenty Figures in the Number; 


and alſo the Logarithms to the Natural Sines, Tangents, Secants, 
Verſed Sines, &c. To Twenty Figures in the Logarithm. ; and vice 
werſa.. JAA ͤ A 


7 * 
=_ 


ereafter, aſcertaining for every CL ass Two Fi- 


* 
* 
* 
» 2 
„ 
kay 
- © 
LY L . 
4 
= = 
r 
5 # 3 a2 4 1 
5 * 
A 4 v 
BS 4 6 
— 
— * 
* ; 
1 1 un 39 4 3% 11 115 fo 2 
> £ * £% _ 1 4 * 
4 * 1 + SLID we 
| ; 00 0414 r 
Tx af: 2 
: „ 71 
> 
R 
: ; x 
y . L I 2 3 I | 9 * 
» 
7 
- 2 
1 4 8 7” 1 
2 * 5 * f I 2 * : 2 3 i 13 
Se 17 _—_— . 8 
G | 2 Jags 
— _— 
\ 4 : a * 8 ; : . 
: 
- 1 Fs & 
4 4 * 1 
4 
; | 
\ _ 
* 
1 
- A : E 
£ 4 


hs 


TTY 


N. 10. * | 


ER 


1 Fofo! 
8 2228 


t [638970004336 


954242509439} 
903089986 992 
845098040014 


98970004336 
60209999 1328 
477121254720 
301029995664 
 .COOOOOOOOCOOO 


S — 
— * 


* 


278753500953 
235272505103 


20. 119982656 


F 7 


S 


O 1. ©0\O on V9 Kos — 


3 
| 293837770 
| 


17033339299 


ww DO W O ow oO 


— 
n . 
BY 


255 0912590660 
16128032078) | 
1 4 
7918124504 
— 885788 


— 
> wc 
OI 
I 


33423755427 


23530586 57265 
2118929 90% 


12837224705 
08600171762 
94321323783 
38911606237 
3460532110 
3029470554 
2597980720 
2166061757 
1733712809 
1300933020 
0867721531 


0434077479 


N 

JI 
— 

tas 


x . 5 390689250 | 
8] 347296685 
73238997850 
260498347 
521709297 
[4] 173683958 f 
383068805 | 
[681+ eee, 
1 leroy 4327477] 
45 39884745 
558 34742169 
e 
E 1 26056887 1 
24714181 
17371432 
131328639 
428633803 
| [2x1 04342923] 
E 3908633 
[EE 1 8 33474342 
13 | 6 2605759 
11 2171467 
3727. 
4 1302881 
esst 0868388 
fr] | 0434294] 


This Rap1x of Six Cr, ass88 (containing Sixty Four Logarithms) 
without Correction, conſtructs the TABL H of Lagarithms in Sherwin 
for Natural Numbers; as alfa his TABLES of Logarithmic Sines, 
Tangents, Secants and Verfed Sines from the Natural. Alſo Ulacy's 
Canon of Ten Figure Logarithms to Five Figures in the Number; 
with all the Intermediates to Ten Figures in the Number. Alſo 
Dodſon's Anti- logarithmic 'Canow of Eleven Figure Numbers to Five 
Figures in the Logarithm; with all the Intermediates to Eleven Fi- 
gures in the Logarithm. And with the Correction it extends to 
Twelve Figures in the Number and Twelve Figures in the Logarithm. 
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This Rapix of Four Cuazsns, eating but Forty Six Loga- 
_ rithms, forming a RuLe of a portable Size, without the Correction, 
conſtructs all Dr. Sherwin's Mathematical TABLES; viz. of Loga- 
rithms to Natural Numbers, Sines, Tangents, Secants, &c. as in the. 
CoroLLary. And with the Cox REC TIO it extends to Eight Figures 


in the Number, and Eight Figures in the Logarichm, 


